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CHAPTER I
INTRODUCTION

In recent years, computers have permeated virtually every
aspect of our society.

Computers have become a part of

everyday life in businesses, schools, homes and churches.

This

trend will continue as technology advances.

Computers were first introduced into education in colleges
in the late 1960s.

Early use of computers in education was

confined to rudimentary programming concepts and tasks.

The

Beginner's All-Purpose Symbolic Instruction Code (BASIC) was

the programming language used to allow interactive
communication between students and the computer.

Although

BASIC is a relatively easy programming language to use, it has
limited capabilities.

Another language commonly used in

education is Logo (Bullough, 1991).

Logo was developed in the

1960s, but did not come into common use in classrooms until

recently.

This language is powerful and can be used in the

classroom to challenge students from elementary to high school

in various subjects.

Logo is a programming language that can

be used to teach basic concepts.

Although useful, Basic and

Logo do not provide for maximum utilization of computer
technology in the classroom.

Programming languages like BASIC and Logo were used to
teach computer literacy to prepare students for using

technology.
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The writer has been studying, using and teaching computer
technology for over twenty-seven years, and has discovered that
frequently, new students are overwhelmed by traditional

The technical nature of these

textbooks and computer manuals.

books and manuals, known collectively as documentation, can be
difficult to comprehend.

As a systems analyst, designing and

installing computer systems in a business environment, the

writer has recurrently researched documentation on specific

computer hardware, software and related topics.

Typically,

collecting the required documentation requires scouring
libraries, bookstores and electronic bulletin boards.

Computer literacy at the time was determined to be the ability
to program a computer and to understand its internal circuitry

and workings.
It is not necessary to be a computer programmer or to
understand, in detail, the internal workings of a computer in
order to apply computer technology.

However, a basic

understanding of what components comprise a computer system,

and how these components work together will prove beneficial to
both teachers and students.

There are several reasons why the author makes this
statement.

First, fear of technology appears to be a major

deterrent to the application of computers in education.

Gaining an understanding of computers may help alleviate this
fear.
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Second, there is a shortage of technically skilled people in
primary and secondary schools to provide support for computer

technology before, during and after implementation.

Technical

support, therefore, becomes the responsibility of the teacher.

Third, teachers assigned the responsibility of technical
support are forced to solve many complicated computer problems,

yet they receive little or no formal training.

Educators are overwhelmed with the responsibilities and

demands of their occupation.

Overcoming fears and learning the

fundamentals of microcomputer technology can save time in the

classroom.

Less time spent problem solving means more time can

be devoted to using computers to teach, or to teach computer
technology.

3

Purpose for the Study

The purpose of this project was to develop a teachers
reference guide for the IBM and IBM compatible microcomputer

environment.

This reference guide is designed for use by

primary and secondary teachers and administrators.

It is

written in informal language to make it easy to understand and

use.

This guide exposes obstacles to learning and using

computer technology and offers suggestions for overcoming those

obstacles.

Advice is extended regarding microcomputer

education, technical support and training.

Fundamental

details of microcomputer hardware and software components are
presented in an easy-to-understand format.

Technical terms and

concepts used in the handbook are defined in a comprehensive
glossary.

4

Statement of the Problem
The author has detected a wide range of computer literacy

among primary and secondary educators.

This statement is made

as a result of observations and informal interviews conducted

over a two year period with teachers taking graduate classes in

education.

The teachers observed and interviewed teach a

variety of disciplines in both public and private schools, in
grades kindergarten through twelve.
It has become imperative for our children to become

computer literate in order to be prepared to use current and
future technologies.

We as responsible teachers, parents and

adults are obliged to help our children become computer

literate by teaching them essential technical skills.

In order

to do this, we must first become computer literate ourselves.

Often, becoming computer literate requires overcoming obstacles
such as anxiety, lack of technical support and lack of
training.

The suggestions and recommendations in this guide are
offered to assist teachers in recognizing and understanding

potential obstacles to technology, becoming computer literate
and in using and teaching this technology.

It will help

teachers understand the fundamentals of computer hardware and

software, and offers some direction in the use of computers in
the classroom.

5

Limitations of the Project
This handbook provides a starting point for understanding
and using IBM and IBM compatible computers.

It is an

introduction to the technology, and does not furnish infinite
details.

It provides the basic information teachers need to

understand and begin using computers.

The author suggests the

next steps to take, and where to go for help.

6

Significance of the Project

The writer believes this manual can make a contribution,
because it presents technical information in a non-technical

format.

In addition, this manual targets IBM and IBM

compatible hardware.

Although Apple and Macintosh computers

have been the computer of choice in schools to date, IBM and

IBM compatible computers are gradually proliferating the

educational environment.
There are literally thousands of computer textbooks and

reference manuals available on computers and computer related
topics.

Reference manuals are generally included when hardware

and software are purchased, however this documentation can be
difficult to understand and apply.

Often, these manuals are

not organized logically, or they are so complicated only a
technical guru can interpret them.

Further, the author has

encountered inaccurate, and at times conflicting information in
computer textbooks and reference manuals.

Erroneous or

conflicting information creates additional work and difficulty

for computer professionals during analysis, selection and
implementation of a computer system.

This, obviously could be

a dilemma for the computer novice who is expecting the written
word to be dependable.

This manual strips some of the mystique from computer

technology, and will help prepare teachers to make astute
decisions regarding technology in their classrooms.

7

Definition of Terms
application - The use of a computer to accomplish a specific
task, such as writing a letter, balancing a checkbook or taking

an inventory.

Word processing, electronic spreadsheets and

database programs are examples of applications.
bulletin board system - (BBS) A computer system, generally
accessed remotely over telephone lines, used as an information
source and to transfer electronic messages.

Bulletin Board

Systems are also used to distribute public domain software.

Caution must be taken when using these systems, because viruses
can be transferred when transferring messages or downloading

information.
computer literate - A measurement of a persons understanding of
what can be achieved and how it can be achieved using a

computer.

It does not generally include understanding the

electronic workings and internal circuitry of a computer,
database - An electronically stored collection of related
information that can be manipulated for a specific purpose,

graphical user interface (GUI) - Pronounced Gooey.

interface between computer users and programs.

This is an

It is pictorial

representation of options displayed on a computer screen.

The

computer user operates a mouse to select pictures, icons and
pull-down menus to direct the operation of the computer.

download - To transfer data from one computer to another.

Most

commonly, download refers to moving data from a large computer
"down" to a smaller computer.
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hardware - The physical devices, boards, peripherals and
components that make up a computer system.

Examples are,

printers, modems, monitors and scanners.

icon - A pictorial representation of a program, file, object or

other options available for selection on a computer.

Icons are

presented on a computer screen via a graphical user interface,
login - The actions necessary to initiate a connection and gain

access to a computer system.
menu - A text list, displayed on a monitor, of the options
available for selection.

monitor - The complete mechanism, connected to a computer, that
produces an on-screen display.
mouse - A device that is used with a computer to point and

click at menu choices, icons and objects on a computer monitor,
piracy - The unauthorized and illegal duplication of
copyrighted software for personal or commercial use.
pull-down menu - A boxed-list, displayed on a computer monitor

of options that may be selected.

software - Computer programs are software.

They consist of

instructions in computer readable language that direct the
operation of a computer.

spreadsheet - An electronic representation of a paper
spreadsheet.

It contains a matrix of rows and columns in which

to enter data and formulas.
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virus - A computer program designed to cause damage to disks
and other programs.

Viruses can replicate and spread on

infected systems and to other computers through diskettes,

word processing - An application program; the electronic
manipulation of text and documents.

The use of a computer to

create, edit and manipulate the appearance of documents.

used to format and print documents.

10
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CHAPTER II
REVIEW OF THE LITERATURE
The purpose of this chapter is to summarize the authors

review of literature relative to computers in education.
Specifically, this review is designed to provide supporting
material regarding the issues pertinent to this project.
chapter is divided into two parts.

This

The first, Obstacles to

Technology in the Classroom, examines barriers to implementing

and teaching computer technology.

The second part identifies

proposed solutions to assist teachers in overcoming these

obstacles.

Obstacles to Technology in the Classroom

Anxiety has been shown to be an obstacle to using computer
technologies in the classroom.

A study conducted by Wilhelmina

Savenye in 1992 and presented in January, 1993 at the
Convention of the Association for Educational Communications
and Technology in New Orleans, Louisiana measured the attitudes

of teachers toward interactive computer technologies.

A

computer literacy test (pretest) was administered to seventythree preservice teachers prior to the implementation of this

study.

A course designed for the study was intended to educate

teachers in the application of computer technology in the
educational environment.

At the completion of the course,

sixty-five of the original seventy-three preservice teachers

took the same test (posttest).
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The results of the study indicated that teachers suffered less
anxiety, and had an improved appreciation of the value of

computers as tools in the classroom after completing the
computer course.

The test results also indicated that teachers

exhibited more confidence towards computer technology after

completing the course.
It appears that varying types of exposure to computer

technology can reduce anxiety and improve confidence toward

using technology in the classroom.

In a later study (Savenye,

1993), the effects of an educational computing course measured

preservice teachers attitudes and levels of anxiety toward

computers.

Researchers examined preservice teachers prior

experience with computers and analyzed the effects of a

semester long course in computer literacy on attitudes towards

the technology.

This study also concluded that participation

in a computer literacy course improved teachers' attitudes and

reduced anxiety about using computers in the classroom.

Thirty-five graduate students participated in a study of

the comparative effects of an introductory versus a content
specific computer course for educators on computer anxiety and
stages of concern (Overbaugh, 1992).

Thirty-five preservice

and inservice teachers participated in the study.

A group of

twenty graduate students completed an introductory computer

class, and fifteen graduate students completed computer courses

in a content specific area.
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The results of the study indicate that there was a reduction in

anxiety for the teachers in both content-specific and

introductory classes.

Both groups showed an improvement in

computer literacy, and increased confidence toward integrating

Students in the introductory

computers into their curriculum.

course indicated an understanding of the importance of computer
management in the classroom.

They also demonstrated a

heightened awareness towards the relevance of absorbing
information regarding computers in education.

This study

supports the contention that an increased understanding of
computer technology and application, decreases anxiety towards

using computers in the classroom.

Varying types of education

and training appear to have a positive effect on teachers
attitudes.

Charles E. Kennedy II, the Principal of James Madison
Junior High School in Roanoke, Virginia, has worked with

teachers and administrators to implement computer applications
in schools.

He has found that fear of anything technical is

fairly common (Kennedy, 1988).

Kennedy attributes

computerphobia to two possible sources.
unprecedented growth of technology.

The first is the

Changes in technology are

so rapid, that many people "have given up on understanding...
and, therefore, have a natural fear of the unknown or the non-

understandable".
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Many of the people who promote the use of computer technology

have technical backgrounds and understand the "jargon,
terminology and mathematical formulae" used in the industry.
This nomenclature is another source of fear for the computer

novice.

The second source of computerphobia Kennedy cites is

that people are afraid they will break the computer, or even

blow it up.

Although early computers were very large,

expensive and fragile, microcomputers today are small,

inexpensive and rather robust.

One must almost be purposefully

destructive in order to cause irreparable damage to these

systems.

Kennedy points out that "...no computer damages

fingers and limbs as do power tools and chain saws".

Given

that perspective, the computer is relatively harmless.

Notwithstanding, these fears of technology are genuine, and

must be recognized and addressed.

The first step to overcoming

computerphobia is to understand its source.

It is important to

note that t the root of computerphobia is insufficient
education and training for teachers, counselors, and

administrators in the application of computer technology in

schools.
A survey was conducted to determine the factors that
affect teacher attitudes towards computer use (Okinaka, 1992) .
This study was conducted at California Polytechnic State

University (CPSU), Pomona campus in 1992.

All candidates for

teaching credentials at CPSU are required to take a basic
computer literacy course.
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Ninety teacher candidates were asked to participate in this

survey.
Several factors proved to affect teacher attitudes.

They

include how comfortable the teacher feels about using a

computer, their level of interest in seeking continuing

education in computer technology and their resolve to use
computers as a tool in the classroom.

The results of the

survey indicate that attitudes toward using computer technology
in the classroom improve with increased comprehension of the

subject.

Russell concluded that "education and exposure would

appear to be the key issues in the area of stimulating computer

use" .

Budget limitations are another factor that can be an
obstacle to using computer technology in the classroom.

School

Boards become involved in three kinds of limited budget
projects (Stewart, 1993).

One of these budgets is limited

scope modernization and generally includes the physical
environment and equipment.

Stewart targets the negative

physical impact from budget limitations on the physical

environment.

The author contends that expenditures for

computer's, peripherals, cabling, maintenance and other
expenses that will be incurred, as a result of implementing

technology in the classroom, must also be identified and

considered during budget preparation.
experiencing financial difficulties.

Many schools are

Schools which once had

healthy budgets are struggling with inadequate funds.
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Deferral of projects is a common way to redistribute available

funds, but caution must be taken to avoid an "adverse affect on
teaching and learning".
Many schools undertaking challenging projects to implement

technology are thwarted by insufficient facilities (Ross,
1993).

Centralized and distributed networks, multimedia and

interactive computer systems have unique facility requirements.
These technologies did not exist when many of today's school

structures were planned and built.

The author advises that

when planning for new buildings, expansion or remodeling it is
imperative to factor facilities requirements for advanced
technologies into those plans.

This includes budgeting for

projected technology implementations.
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Overcoming Obstacles to TechnologyTechnology has the power to destroy or enhance (Taylor,
1993).

An essential ingredient for using technology in the

classroom is education.

Teachers must undertake the task of

learning and using the technology in order to teach the

technology.

A good place to start is the bookstore.

The

Children's Machine: Rethinking School in the Age of the

Computer by Seymour Papert, explains the advantages to using
advanced technology.

Seymour, the creator of the Logo

programming language used in many schools, discusses the

obstacles teachers must overcome.

computers.

One is distrust of

Installing computers in laboratories rather than in

classrooms can become an obstacle, if there is contention to

The Internet Companion: A

schedule access to the systems.

Beginner's Guide to Global Networking, by Tracy LaQuey and

Jeane C. Ryer is a useful book for getting started using the
world's largest bulletin board service, the Internet.
must exercise caution when selecting computer books.

Teachers

Taylor

has evaluated some books that are "an anguish to read".
Transforming America's Schools: An Administrator's Call to

Action, by John Murphy and Jeffry Schiller, is laden with

cliches and difficult to understand.

However, this book offers

a credible "inventory for hardware, software, training and
setup of computer systems".
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A study was conducted at the Educational Technology Center

in Cambridge, Maine in 1988 to determine teachers viewpoints

regarding educational technology.

The study revealed that

teachers want layers of administrative support, effective
training, ongoing assistance and greater influence on
educational technology policies, application and use.

need a strong integrated system of resources.

Teachers

These resources

include staff training, adequate hardware, appropriate software
and technically skilled people to provide support.

These

findings indicate that educational technology policies should

focus on the computer as an instructional tool, and that an
integrated system of resources is mandatory.
To avoid a legal hurdle, teachers must be informed of

licensing issues and what their responsibilities are in
relation to reproducing software.

Software publishers are

taking a hardline on piracy, because of the large portion of

their commodities that are being used without compensation.
There can be significant repercussions associated with the

illegal use of software.

Schools can be held accountable for

the illegal actions of teachers.

This has precipitated

policies to eliminate software piracy in the schools by

teachers.

Some schools have implemented the International

Council for Computers in Education Guidelines (ICCEG), which
prohibit illegal copying of software (Bullough, 1991) .
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Schools and publishers are currently working on solutions to
the problem of piracy.

Several plans have been developed by

software publishers to address this issue.

These plans include

site licensing and creating network versions of software.

Site

licenses allow schools to purchase the right to install
software on multiple computers.

This license may be limited to

a specific number of computers, or it may permit installation

of the software on any computer in the licensed school.
Network software permits installing software on one central

computer, but provides access to the software from multiple

computers.

It is the responsibility of teachers and

administrative personnel to learn what alternatives are
available to propagate software in the classroom.

Moving schools toward technology should be a bit easier
now that we know many of the pitfalls (Finkel, 1990) .

Teachers

need to learn how to use technology in the classroom; not how

to program or the technical aspects of the computer.

They need

training immediately prior to implementation of technology and
on-going afterwards.

Finkel points out that it may be wise to

train only those teachers who are interested in learning about

computers.

The author contends that this may not be a feasible

solution it there is a shortage of staff.

In addition, as

computers proliferate schools, it is becoming requisite for all

teachers to become computer literate.

Finkel includes a list

of critical success factors that make technology programs work
effectively.
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Some of those factors are full-time lab assistants,

administrative support, strong technical support, in-depth
training for essential personnel, a critical mass of 15 to 40

computers assembled in a single location, external funding
sources and teacher access to computers at home.

Another

important ingredient for success and for overcoming the
obstacles of fear and lack of training, is to network with

other teachers.

In doing so, educators can share their

successes and failures.

This will help facilitate the use of

technology, and prevent redundant trial and error processes.
A conference paper presented by Edward McKeown at the

International Conference on Technology and Education in
Brussels, Belgium presents an analysis of current technology

implementation compared to the original conception.
report recapitulates the authors conclusions.

This

McKeown cites

financial constraints, a need for teacher training and

continuing education, a need for technical support staff and a
need for curriculum support staff to help teachers find and
evaluate educational software.

He concludes that new

materials, practices and beliefs must be addressed in order to

impact educational transformation.
Financial constraints may be creatively addressed in some

school districts.

A little research should uncover

corporations or individuals who will donate used equipment for

use in schools.
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Training and technical support require the endorsement of
administration, regardless, teachers can scour libraries and

bookstores to find new material to strengthen their computer
awareness.

They can network with educators and parents to

share ideas and experiences when searching for and evaluating
applicable software and hardware.

Finally, computer users

groups are an excellent source for learning more about
virtually any computer related topic.

21

CHAPTER III

PROCEDURE

Information was drawn from numerous sources to develop
this manual.

These sources included journals, research

reports, professional publications, computer textbooks and
manuals.

The author has worked in the field of data processing

for over twenty-seven years, and drew on personal knowledge for

portions of the final product.

The final product, a computer

guide, is written in the first person to make it easier to
understand the material presented.

Review of Journals

The author reviewed professional journals to evaluate

current research findings on technology in education.

These

journals included Educational Facility Planner, Journal of
Computing in Childhood Education, American School Board Journal

and The School Administrator.
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Review of Research Reports
The author reviewed research reports and findings to
determine what the current state of the technology is in the

classroom and what teachers need to help them learn and use
computer technology in the classroom.

These reports included

Computers in Education: A Survey of computer technology in
Westchester/Putnam Schools, The Comparative Effects of an

Introductory versus a Content-Specific Computer Course for
Educators on Computer Anxiety and Stages of Concern, Measuring

Teacher Attitudes Toward Interactive Computer Technologies and
The Factors That Affect Teacher Attitude Towards Computer Use.

Review of Textbooks and Manuals
The author reviewed computer textbooks and manuals to

establish a baseline for inclusion of topics in the final

product.

This review included Local Area Network Reference,

Hot Links: The Guide to Linking Computers, Hard Disk Power

with The Jamsa Disk Utilities, Computers in Education, The Winn
Rosch Hardware Bible, The PC Configuration Handbook, Que's

Computer User's Dictionary and The Computer Users Glossary.
Critique of Final Product
The final product was critiqued by a former teacher who is
now the training and development coordinator at a Fortune 1000
company, and by a programmer/analyst with a degree in education

who teaches adult computer classes.

23

CHAPTER IV

RESULTS
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SECTION I
Introduction

Computers have become a commonplace part of our everyday
lives.

We see them in use virtually everywhere we go.

grocery; the bank; even in our homes.

A favorite pastime for

children is playing computer video games.

no fear of using computers.

At the

Most children have

In fact, they love them.

Teachers are faced with yet another challenge in today's

technical quagmire.

The challenge is to educate our young

people in the care, use and understanding of computers.

The

education we provide must go beyond the strategies they are
learning when playing video games.

They must be prepared to

put their knowledge of computers to practical use.

In order to

provide a technical education to our children, we must first

become computer literate ourselves.
The Knight-Ridder News Service carried a story on May

8, 1994, regarding the fear of technology (Boyd, 1994).

Boyd

wrote that a significant number of people fear many types of

technology -- especially computers.

Computers are a piece of technology and can be used as
effectively in education as in other areas.

However, before

effective use of computer technology in the classroom can be

achieved, several obstacles must be overcome.

technology is a major obstacle.
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Fear of

Insufficient computer training, lack of standards and a

shortage of experienced people to solve technical problems are
other common obstacles.

Learning and understanding copyright laws and issues can
be another obstacle to technology.

Illegal use of software may

result in fines levied against individual teachers or entire

school districts.

As with any law, ignorance is not a defense.

Assimilating all of this information may appear to be
quite overwhelming to teachers with little or no computer

experience.

This paper presents straightforward, easy to

understand facts pertaining to these topics.

It is intended to

guide teachers in taking the initial steps toward becoming

computer literate.
This manual explains and demystifies the major components

of a microcomputer.

It describes several types of computer

training, reveals where to find technical support, and
describes the major components of IBM microcomputer hardware.

The glossary defines technical terms that may be unfamiliar to

the reader.
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History of Computers in Education

It is important for teachers to become familiar with IBM
computers and applications.

In 1974 a small computer designed

to be used at home for personal applications, such as balancing

a checkbook, was marketed by a small electronics company in

Albuquerque, New Mexico.

MITS sold this computer in the form

of a kit; the buyer assembled the system.

Soon after,

companies such as Radio Shack, Commodore and Apple began
marketing their versions of what had become known as the

microcomputer.

Microcomputers were chiefly used at home for

managing personal finances and for playing games.

These

computers were used in schools, but not on a wide scale.

Eventually, Apple and Macintosh computers became commonplace in

primary and secondary schools.

However, the microcomputer did

not make much of an impact on business until IBM marketed their
first personal computer, known as the PC.

The IBM and IBM

compatible personal computers quickly became the microcomputer
of choice in business.

When microcomputers emerged in secondary schools in the
late 1970s (Bullough, 1991), most of the systems used were

Commodores, Apples, Ataris, Radio Shacks and Texas Instruments.
The use of microcomputers in education was not widely

sanctioned by secondary schools until the early 1980s.

By that

time, the common definition of computer literacy, as the

ability to program a computer and to understand the internal
circuitry and workings, was rejected.
29

These technical skills were left to computer scientists,

programmers and systems analysts.

Computer literacy was

redefined as knowing what can be achieved with a computer and
understanding when and how to use a computer to achieve a

desired result.

As microcomputers were integrated into the classroom, they
became instruments to teach to the curriculum.

Apple computers

appear to predominate at the lower levels, but IBM and
Macintosh are more common at higher levels (Westchester

Educational Coalition, 1993).

In October, 1994, IBM announced tentative plans to invest
in Apple Computer Incorporated.

If this happens, it could mean

a gradual melding of the two technologies.

But for now, the

architecture and applications of these systems are dissimilar.

Until these two computer giants decide what they are going to

do, teachers will be required to learn and teach both

technologies.
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SECTION II
Obstacles to Technology

The very thought of computers cause many of us to cringe,

or recoil in fear.

Fear of computers or anything technical

causes apprehension in the non-technical , and is an obstacle to

learning the technology.

Fiddling with them is thought to be

as much a mystery as the Big Bang.

The notion that computers

are a mystery, understood only by mathematical geniuses,

computer wizards and geeks, is a perception that may be
attributed to inexperience.

We often fear what we don't

understand.
The lack of education and training in computer technology
is also an obstacle to technology.

Fortunately, fear of

technology, may be overcome by education and training.
Another obstacle, and perhaps the most difficult to

overcome, is financial.

In this economic period of budget

crunches and rightsizing, schools are having a difficult time

finding funding for essential services.

Over the past decade,

more often than not school levys have been defeated.

Due to

financial constraints, technology projects may not be funded.

And yet, over the same decade, computers have moved into the
classroom mainstream (Hirschbuhl, 1992).

Inadequate technical support, education and training may
also be a function of budget limitations.

As a result,

teachers are left to their own resources to support technology,

if it exists, in their classrooms.
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Overcoming Obstacles to Technology-

Several elements may help alleviate the anxiety brought on
by the fear of technology.

education.

Certainly the most important is

Education can help most people overcome

apprehension about using computers (Kennedy, 1988) .

Once we

learn about computers and understand how, when and why to use
them, fear and the ensuing anxiety may disappear.

We may feel

apprehensive about using a computer, because we think we can do

something to cause irreparable damage.
unfounded.

This perception is

The chances of accidentally causing catastrophic

destruction to a computer are remote.

Understanding the major

components of a computer, and how these components work

together will shatter this perception.

Finally, we must know

where to find help when problems arise that are beyond our

technical expertise.

Teachers just now emerging from

preservice educational programs are often little more prepared

to use computers in their classroom than the experienced

teachers they will join (Bruder, 1989) .

This implies that

today's teachers are not prepared to use computers in their
classrooms.

It is imperative to implement technology training

classes for teachers to prepare them to teach the technology.
Teachers and administrators should work together to implement

train-the-trainer courses in schools.
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A model thirteen-week technology course was developed as
the result of a working conference sponsored by Teachers

College, the International Council for Computers in Education

and two sections of the Association for Computing Machinery.
This model should be considered for inclusion in technology
oriented staff in-service training.

This model includes:

Getting Started, Problem Solving, Teacher Utilities, Computers

and Communication, Computer-Assisted Learning, Teacher

Utilities and Programming.
There are several important ingredients needed to conduct
a successful computer training class for teachers (Scrogan,

1989).

Hands-on training must be integrated into the class

along with lecture.

Teachers must understand explicitly what

they will learn in the class.

Clear, concise supporting

material and lesson plans must be included.

The train-the-

trainer sessions must provide teachers with specific help for

their students and information that is relevant to their
curriculum.

The Office of Technology Assessment (OTA) also identified
several fundamental elements for successful technology training

(Scrogan, 1989).

Among these are hands-on training, strong

technical support, access to technology, integrating technology

and using electronic networks to solve problems and exchange
information.

After completion of the train-the-trainer

courses, teachers are ready to begin teaching the technology.
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There are several effective instructional technologies
that may be used in the classroom.

For example, instructor-led

training may be supplemented with hands-on practice, video and
computer-based-training.

The use of a device such as an LCD

panel to project an image from the instructors computer onto a
screen improves student comprehension.
Instructor led training can be especially effective when

the lesson is directly related to something the student is
doing; a real-life application.

By automating a familiar

process, you will capture the students attention and spark

their imagination.

They will probably concoct amazing new ways

to use the processing capabilities of a computer.

This creates

a win-win situation for the you and the student.

A number of companies market instructor and student
manuals and materials to be used in instructor-led classes for
virtually every software application.

I recommend purchasing

the material rather than creating it yourself.
material is excessively time consuming.

Creating the

Purchased material is

produced by a team of experts and is generally detailed.

Some of this material can be customized with a standard word

processing package.

real time saver.

Customizable or not these kits can be a

You may request evaluation copies in order to

select the package that best meets your needs.
Hands-on training can be accomplished in several ways.
Videos are available for many computer applications.
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Videos may be included with computer-based-training, or they

may be purchased separately.

Videos are self-paced, so the

student may rewind the video at any time to review a portion

they do not understand.

Another type of computer-based-training is the on-line
tutorial.

Some applications include tutorials, that are

optionally installed along with the software.

Others packages

use the live application and a manual to provide the student

with guided practice.

There are an abundance of software and hardware manuals
and textbooks available.

Most public and college libraries

maintain electronic indices that will aid in finding the
material that accommodates your needs.

Computer searches

through library and bulletin board systems (BBS) are also a
dependable source of information.

Electronic bulletin board

systems can be extremely beneficial to both the novice and

experienced computer user.

An electronic bulletin board

provides access to databases, magazines, books, other computers

and a variety of services.

Bulletin boards are accessed

through standard telephone lines using a computer, a modem and
communications software.

You can initiate a search to find

magazine articles, textbooks, manuals, reviews and other
valuable information about both hardware and software.
Detailed instructions are included with the purchase of a

subscription to a BBS services.
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Contact your schools computer coordinator, or call a local

computer vendor for information about the BBS services

available in your area.
Junior colleges frequently offer introductory and
intermediate classes for the non-computer person.

Most of

these classes are software oriented, but some do offer hardware

classes.
It will take time, patience and effort, but there are a

multitude of sources available to help you learn about
computers.

As it is predicted that there will someday be a

computer on every desk in most classrooms and offices, your
investment in time will be well spent.
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SECTION III
Copyright Laws

Illegal use of software may result in fines levied against
individual teachers or entire school districts.

other law, ignorance is not a defense.

As with any

Software companies are

successfully prosecuting software pirates.

In order to avoid

potential lawsuits, teachers must understand copyright laws,
and the implications of violating them.

Jamsa (1990) states that software represents a

considerable portion of the total computer investment.
However, unlike hardware, which must be purchased in order to
gain use of it, software can simply be copied and propagated to

many computers.

Unless specific arrangements have been made

with the manufacturer of the software, this action is illegal
and constitutes software piracy.

When you break the seal on a software package, you are
making an agreement with the manufacturer of the software.
This agreement is a legal contract regulating your use of the

software.

Opening the sealed package indicates your

acknowledgment of this agreement.
binding to any succeeding licensee.

This agreement is also
You are granted a license

to use the software, subject to specific conditions and
stipulations.

These conditions and stipulations vary from

company to company.

A software license agreement is included

with computer software.
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It is your responsibility as a software user to read and
understand the copyright agreement of the software you purchase

or use.

The following examples are typical of copyright

statements.
1.

Licensed software or related documentation will not be
copied except by license agreement. Software will not be
modified, and no effort will be made to avoid the
initialization system used on copy protected disks.

2.

Software is licensed to the original purchaser only, and
may not be imparted to another person, school or company
without written authorization of the manufacturer. You may
not sell, rent, or lease licensed software to a third
party.

3.

Licensed software may be used on one computer owned
or leased by the original purchaser. You may not use
the software on more than one computer that you own or
lease without written permission from the manufacturer.

4.

You are permitted to make backup copies of the software for
your own use only.

5.

You may not make copies of the software documentation or
translate the documentation for any purpose.

6.

You may not transmit licensed software via
telecommunications.

7.

Standalone versions of software may not be installed on
network computers without permission from the manufacturer.

8.

Each copy of software installed on a standalone computer or
network must be separately licensed.
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Standards and Technical Support

Standardization of hardware and software will greatly reduce

the amount of technical support required.

This is true whether

your school engages trained personnel to provide technical

support, or the inservice staff is expected to fend for

themselves.

Microcomputers are a relatively new addition to schools and
businesses.

When they were first introduced into schools, there

were no technical experts to support hardware or software.
Schools typically had a self-taught expert who managed both

software and hardware.

Educational applications were not

abundant, and those that were available were fundamental.

As the

installed base of computers grew, hardware and software products

became inconsistent, and at times incompatible.

This created a

technical support problem, or shall I say a nightmare.

The

profusion of incongruous software and hardware made management
and administration of microcomputer resources difficult.
This raised two issues.

First, more than one person --the

self-appointed guru-- must be knowledgeable of the microcomputer
resources in the school.

This is imperative so that adequate

support is provided as educational technology expands.
The average number of computers supported by one person, in

business, is fifty.

This number should be smaller in education

due to the diverse needs of the faculty, administration and

students.

Second, there is a vital need to organize and maintain

advanced technology.
39

The number of people needed to support your computers will

increase dramatically, if standards have not been developed where
applicable.

There are a wide variety of microcomputer products

available for education.

With limited resources, it would be

virtually impossible to provide good support for all possible
combinations of these products.

You should standardize both

hardware and software and publish these standards.

Be aware that

situations will arise that will necessitate purchasing components
that fall outside your published standards.

An example is

equipment for special needs students.
During your standards implementation, you may be able to
take advantage of some product discounts.

offer inexpensive competitive upgrades.

Some manufacturers

Competitive upgrades

allow you to replace an application from one company with a

comparable application from another company at a greatly reduced
cost.

While developing standards, investigate the technical
support options available through developers.

Frequently, the

companies that develop software offer inexpensive or free short

term support agreements when purchasing their products.

After

this initial period, there may be enough expertise in-house to

support the product.
Choose a central location to monitor purchases.

Often the

purchasing department or school administration is a good central

location to monitor your standards.

Requisitions for software

should be compared against the approved standards.
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If there is a variance, a designated person should be notified to
approve or deny the variance.

You need to perform periodic inventories to insure
compliance with your standards.

There are a number of products

on the market to automate the inventory process of your hardware

and software.

Purchasing one of these packages will help you

maintain your standards, and provide reporting capabilities.
They may be installed on standalone or networked computers.
After installing the inventory software, you can collect

software, and hardware information on diskette.

Some of the more

sophisticated packages will even collect serial and version
numbers.

In addition to the inventory features, these packages

have reporting capabilities.

These reports may satisfy internal

Inventory applications tend to

and external audit requirements.

be expensive investments, but you will receive the return on you

investment the first time you perform a physical inventory.

They

eliminate the need to scan hard drives, and crawl around under

and behind desks to gather the information you need.
After standards have been implemented support will be

simplified.

Peer support becomes probable, because there are

fewer products, and a number of people use them.

As a result,

the people who are assigned support responsibilities will have
more time to spend analyzing more complicated problems.

continued outside support is required, do some comparison
shopping with local vendors and independent contractors.
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If

Technical support from local vendors can be rather
expensive, however, recent competition in the computer industry

has driven these costs down.

Generally, support is charged on an

hourly basis, but some vendors offer reduced rates for purchasing
blocks of time.

For example, the cost for one hour of support

may be $120 dollars, but a contract for ten hours may only be

$1,000.
Independent contractors commonly charge less for support
services than do local vendors.

Their hours may be more

flexible, so they may be more readily available, but their
experience could be limited.
In either case, it is important to comparison shop.

Besides

the hourly charge for support, ask what the additional charge is
for support outside of normal business hours.

Request resumes of

the technicians providing support, and use these resumes to
determine whether the technician has experience in the areas you

need.
When a provider has been selected, develop a procedure for

initiating technical support calls, and publish this information.
This procedure should include the names of internal staff to

contact for initial support, how to obtain approval to make the

call and any other pertinent information unique to your school.
As you encounter and resolve technical problems, the problem

and solution should be documented.

This documentation must be

detailed and easily understood by non-technical people.
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Keep original documentation in a central location, so that copies

may be distributed upon request.

This documentation should

include solutions to common problems, such as formatting a disk
or checking the connections on equipment.

It should also include

more technical solutions, such as setting up printer fonts.
Review the documentation every three months to make

modifications, additions or deletions.

You should distribute

this to faculty, staff and administrative personnel who are
involved in computer technology at your facility.

Finally, solicit the help of parents and other teachers.
There may be parents in your school district with computer

experience who are willing to donate their time and assistance.
Network with other teachers who are currently using technology in

their classroom, or who plan to in the future.

Parents and

teachers will prove to be an invaluable resource for learning,

using and teaching technology in your classroom.
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SECTION IV
Hardware
Locating financing and acquiring hardware for technology
projects can be a challenge.

to look for help.

The business world may be the place

Corporations from AT&T to Lockheed are

donating equipment and helping teachers tap the power of
technology (Perry, 1990).

Perry reports that IBM has provided

computers and equipment to schools since 1979.

IBM's

contribution to technology in schools totals over $50 million.
Contact a computer reseller for current information about IBM's

school programs.

Sometimes when companies upgrade their existing computer
systems, they donate their old systems to non-profit

organizations and schools.

To learn what companies are amenable

to participating in this kind of program, call the business
office or marketing department of the company, solicit the help
of parents or put an advertisement in the paper.
IBM and IBM compatible computers are designed around the
Intel microprocessor.

8088 and 8086.

The first Intel microprocessors were the

Some DOS based software is still available to run

on these old processors, but choices are limited.

These systems

are extremely slow and they do not support graphical user
interfaces, such as Windows.

The original IBM PC contained only

64KB (kilobytes) of memory and two floppy drives.

There was no

hard drive, and the monochrome monitors attached to these systems

were not capable of displaying graphics.
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Intel technology has improved dramatically since the

original IBM PC was introduced in 1981.

The microprocessors that

followed the 8088 and 8086 were the 80286, 80386, 80486 and

80586.

The 80586 is commonly known as a Pentium processor.

The

8088 processor operated at a speed of 4.77MHz (megahertz); the

new Pentium processor operates at speeds of 90MHz to 100MHz.
When hard disks were added to the IBM line of PCs, the
typical capacities were 10MB (megabytes) to 20MB.

Hard drives in

today's PCs can store hundreds of gigabytes of data.
Prices skyrocketed for desktop computers during the 1980s,

but competition has driven costs down substantially.

It is

possible to purchase an IBM compatible computer, with a hard

drive, printer and monitor for less than $1,000.
I recommend buying the most advanced technology your budget
permits.

For example, ideally the minimum requirements for a

system running Windows applications is a 486 processor, 8MB of

RAM (random access memory), a 200MB hard drive (or larger) and a
super video graphics array interface (SVGA).

A system with this

configuration, and a color monitor will cost around $1,500.
Before purchasing a computer, you should know what the

requirements of your applications are.

Take an inventory of the

hardware requirements of any applications you want to install on

your system.

This information is mandatory when you purchase

your equipment.

Most software vendors include a systems

requirements section in their documentation; this is where you

will find hardware requirements, or you may call the vendor.
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Advances in hardware technology have exceeded software
capabilities.

Many hardware vendors build functions into the

components of their equipment that are designed for future use.
The hardware must be designed and specifications announced before

applications can be developed that can use these new

capabilities.
An advantage to buying advanced hardware technology is that

you can expect your applications to grow into the technology
rather than grow out of it.

technology may be expensive.

A disadvantage is that the new
However, purchasing hardware

technology that exceeds your current needs may postpone future
upgrades of your equipment.

If purchasing new equipment is not an option, and you

already have IBM or IBM compatible computers in your school,

The most frequent types of

consider upgrading your equipment.

upgrades are hard drive and memory (Bowman, 1994).

and RAM are relatively inexpensive.

Hard drives

Random access memory may be

purchased for approximately $50 per megabyte, and hard drives
New motherboards start at

over 200MB start at around $200.

approximately $500.

I do not recommend going to the extreme of

adding a motherboard to upgrade an old computer, unless it is
your only option.

Adding floppy drives and high resolution

monitors can also be inexpensive, but be cautious.

Bowman

calculates that upgrading an IBM XT (8088) by adding a hard

drive, RAM, high density floppy drives and a high resolution
monitor will cost over $900.
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In this case, since you can buy a new 486 computer for around

$1,000, it would not be wise to upgrade your computer.
Unless you are a sophisticated user, do not attempt the
upgrade yourself.

Find a technical consultant or call a local

computer repair shop.

You may encounter difficulties when

upgrading 8086 and 8088 computers.

The components in these

systems may not be compatible with products on the market today.

I recommend upgrading only as a last resort.
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Software
Software constitutes a significant portion of the schools

technology investment.

There are over 20,000 educational

computer programs available, and approximately 2,000 new

applications are marketed every year (Geisert, 1990).

As such it

is important to develop an evaluation process to assure selection
of the best products for the intended use.

This process may

include an evaluation form to aid in the review and selection.

Many companies will sell working copies of their products,

allow a thirty-day evaluation or provide demonstration diskettes.
A working copy is not a complete copy of the software, but it

demonstrates the applications main functions.

Thirty-day

evaluations typically require an intent to purchase letter, or a

purchase order.

Exercise caution when reviewing demonstration

diskettes as they are designed as marketing tools, and may

present the material in a biased fashion.

Some companies will

send you the actual software for evaluation, if you agree in

writing not to violate any copyrights.

Contact the computer

vendor your school uses or the software vendor directly for
information regarding evaluation processes.

A software evaluation form should be developed by a team
that includes teaching staff, administrators and a technology

coordinator or consultant.

and parents in this process.

You may also want to include students

The form should include generic

questions and questions specific to your objective.
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Generic questions should include information about the
system requirements on which the software runs.

Following are

some samples of generic questions.
1.

On what operating system or environment does the

software run?
(Please circle all that apply.)

a.

DOS

b.

Windows

c,

System 7

On what hardware platform(s) does the software run?
(Please circle all that apply.)

a.

IBM

b.

Apple

c.

Macintosh

d.

other

What are the hardware requirements of your software?

a.

RAM

b.

Hard drive

c.

Monitor

d.

Printer

e.

Other

The software you select depends on your curricular goals,

and the evaluation form must assess the products potential to
achieve those goals (Burns, 1990).

For example, a check list for

selecting software that encourages problem solving and computer
literacy may include the following questions.
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Content

1)

Are skills and concepts consistent with the curriculum?

Format
1)

Is open-ended exploration required?

2)

Is there more than one way to do the task?

3)

Is there time to plan?

Interface design

1.

Is feedback given to children?

2.

Are graphics clear, interesting, uncluttered?

3.

Is reading level appropriate?

Burns, Goin and Donlon (1990) suggest following three

principles when selecting educational software.
1.

Choose software that is suitable for your curricular
goals.

2.

Choose software that is flexible, provides ample

choices, and entices children to use creative
thinking and problem solving skills independently.

3.

Carefully explore the appropriate application for
computer usage and the quality of the teacher-student

instructional interactions during the computer activity.

There are many sources for educational software reviews and
evaluations written by others.

Two popular national projects are

MicroSIFT and The Educational Software Selector. Professional
journals frequently conduct reviews and publish the results.

may also contact your state education agency to determine if

software evaluation help is available.
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You

The software you select must be designed to run on the
operating system used on the computer(s) your students will be
using.

Software is designed and written to run on specific

The two most

operating systems or operating environments.

popular user software platforms for IBM and IBM compatible

computers are the Disk Operating System (DOS) and Windows.

DOS

is an operating system, but Windows is an operating environment
that runs on top of DOS.

This means that in order for Windows to

run, DOS must first be loaded on the computer.

The DOS operating system was originally developed by
Microsoft Corporation for IBM personal computers.

introduced by IBM in 1981.

It was

Microsoft and IBM worked jointly on

this operating system until the early 1990s.
Microsoft ended their association.

In 1993 IBM and

Both companies now market

their own version of DOS, but they have an agreement to maintain
compatibility between the two products.

IBM's version is called

PC-DOS, and Microsoft's version is MS-DOS.

Both of these

versions are based on the original operating system developed by

Microsoft.

Although other companies market their own versions of

the microcomputer disk operating system, PC-DOS and MS-DOS are by

far the most popular.
DOS is a single-tasking stand-alone operating system.

This

means that only one program can process at a time, and only one
person can access the computer at a time.

DOS is a command

driven operating system; you enter commands from the keyboard to

direct the operation of the computer.
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This requires a good understanding of DOS and DOS commands.

If

you are using a DOS computer, I recommend using menuing software

to simplify operation of your system.
do not need to know DOS commands.

With a menuing system, you

A menuing system simplifies

the use of a DOS computer by presenting a list of options on the
screen.

Following is an example of a menu.

KENNEDY JR. HIGH SCHOOL COMPUTER SYSTEM
NUMBER

FUNCTION

Word Processing ...................................

1

Database ..........................................

2

Spreadsheet .......................................

3

Copy a file .......................................

4

Format a disk .....................................

5

Type a FUNCTION NUMBER and press ENTER

You do not need to know DOS commands to perform any of the
above functions.

You simply type the number of the function you

want to perform, and then press the enter key.

DOS versions 5.0

and above include a menuing system known as the DOS Shell.

If

your computer uses DOS 5.0 or above, and you are not using
another menuing system, you should consider using the DOS Shell.

Windows is not an operating system; it is an operating

environment.

Windows uses a graphical user interface (GUI,

Pronounced Gooey), to provide an interface between you and the

programs on your computer.

Windows is icon driven.
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Your screen displays pictures that represent options you may
select.

These options include pictures and pull-down menus.

You

use a mouse to point to the desired option, and press a mouse

button to make your choice.

The GUI used in Windows has much the

same look and feel as the interface used on Macintosh computers.

Windows was developed by IBM and Microsoft.

Although it was

marketed in the late 1980s, the first version that became widely

accepted was 3.0, and it was introduced in 1990.
Two advantages to using Windows are multi-tasking and data
sharing.

Unlike DOS, Windows is a multi-tasking operating

environment.

Multi-tasking allows you to open more than one

program at a time, and switch back and forth between these

programs.

Data sharing allows you to pass data from one program

to another.

For example, budget information may be moved or

copied from a spreadsheet application to a word processing

application.

A disadvantage to using Windows is that it requires a more
powerful computer than DOS.

computers.

DOS can run on the original 8088

Windows will run on a 80286 computer, but in order to

use the multi-tasking feature you must use an 80386.
Educational software for multiple software platforms is

available in Early Learning, Mathematics, Science, Social
Studies, Language Arts, Reading, Writing, Transition Skills and

more for grades K-12.

The educational magazines and journals you

subscribe to may provide information about educational software

and the companies that market it.
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Network with other teachers to share resources and ideas.

It is

important to thoroughly research and evaluate the products you

bring into your classroom.
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SECTION V

Glossary
access - To store or retrieve information from a computer system.
Apple - Brand name of a microcomputer.

Apple Computer

Incorporated is the largest manufacturer of non-IBM compatible

microcomputers.
application - The use of a computer to accomplish a specific

task, such as writing a letter, balancing a checkbook or taking
an inventory.

Word processing, electronic spreadsheets and

database programs are examples of applications.

bulletin board system - (BBS) A computer system, generally

accessed remotely over telephone lines, used as an information
source and to transfer electronic messages.

Bulletin Board

Systems are also used to distribute public domain software,
byte - The term used to describe one character of information

stored on a computer system.

A character may be A-Z, 0-9 or

special characters such as
computer literate - A measurement of a persons understanding of

what can be achieved and how it can be achieved using a computer.
It does not generally include understanding the electronic

workings and internal circuitry of a computer.
database - An electronically stored collection of related and

organized information that can be manipulated for a specific
purpose.

DOS - Acronym for Disk Operating System.

The standard operating

system for IBM and IBM compatible microcomputers.
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graphical user interface (GUI) - Pronounced Gooey.
interface between computer users and programs.

This is an

It is a pictorial

representation of options displayed on a computer screen.
The computer user operates a mouse to select pictures, icons and

pull-down menus to direct the operation of the computer,
download - To transfer data from one computer to another.

Most

commonly, download refers to moving data from a large computer
"down" to a smaller computer.

gigabyte - One billion bytes of data.
hard drive - Metal disks covered with a magnetic coating that

store information inside a computer.

Not to be confused with

RAM, hard drives are auxiliary storage, not memory.

hardware - The physical devices, boards, peripherals and
components that make up a computer system.

Examples are,

printers, modems, monitors and scanners.
icon - A pictorial representation of a program, file, object or

other options available for selection on a computer.

Icons are

presented on a computer screen via a graphical user interface,
incompatible - This term is used to describe the situation when

two or more hardware or software components will not work

together on a computer.

kilobyte - One thousand bytes.
login - The actions necessary to initiate a connection and gain
access to a computer system.
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Macintosh - A name given to a series of computers introduced by

Apple Computer Incorporated in 1984.

They are non-IBM

compatible.
mainframe - A multiuser computer designed to meet the computing
needs of a large organization.
megabyte - One million characters of information.

A character

may be A-Z, 0-9 or special characters such as
megahertz - One million cycles per second.

Used to identify the

speed at which a computer processes data.
menu - A text list, displayed on a monitor, of the options
available for selection.

menuing system - An application program that provides a menu on a
computer screen.

microprocessor - A computer on a chip.

In order to function it

must be connected to a motherboard, a power supply and

supplementary electronic components.

minicomputer - A multiuser computer designed to meet the needs of
a small company of a department.

A minicomputer is more powerful

than a microcomputer, but not as powerful as a mainframe.
monitor - The complete mechanism, connected to a computer, that
produces an on-screen display.

motherboard - A circuit board in a computer into which a

microprocessor, memory chips and other electronic components are
installed.

mouse - A device that is used with a computer to point and click

at menu choices, icons and objects on a computer monitor.

operating system - The main control program that runs a computer.
It is the interface between the user, the computers hardware and

application programs.
pentium - A very fast microprocessor for IBM and IBM compatible

computers.

It processes data at 90 to 100MHz.

Pentium based

microcomputers often contain more than one processor.

piracy - The unauthorized and illegal duplication of copyrighted
software for personal or commercial use.
platform - A consistent design for hardware or software.

Microcomputers, minicomputers and mainframes are hardware
platforms.

DOS and Windows are software platforms.

printer - This is a device attached to a computer that receives
data and converts it into a printed image.

process - The handling and manipulation of programs and data in a
computer.

PS/2 - Acronym for Personal System 2.
generation of IBM microcomputers.

The two refers to the 2nd

These systems replaced the

original PC, XT and AT systems.

pull-down menu - A boxed-list, displayed on a computer monitor of
options that may be selected.
RAM - Acronym for Random Access Memory.
or temporary storage.

while being processed.

It is also called memory

It is where programs and data are held
It is temporary, volatile storage.

If

information in memory is not saved to a hard disk or floppy disk,
it will be lost when the computer is turned off.
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software - Computer programs are software.

They consist of

instructions in computer readable language that direct the

operation of a computer.
spreadsheet - An electronic representation of a ledger sheet.

It

contains a matrix of rows and columns in which to enter data and
formulas.
stand-alone - Refers to a single user computer system.

System 7 - Tin operating system for Macintosh computers introduced

in 1991.

virus - A computer program designed to cause damage to disks,
memory and other programs.

Viruses can replicate and spread on

infected systems and to other computers through diskettes and via

modems.
Windows - An operating environment that uses graphics displayed

on a screen to provide an interface between the user, and the
computer hardware and software.

word processing - An application program that allows the

electronic manipulation of text and documents.

Provides a means

to create, edit, manipulate and print.
8086 - This microprocessor was developed by Intel and used by IBM

in some of their low-end PS/2 microcomputers.

It processes data

and communicates with peripheral devices faster than the 8088;
typically at 4.77MHz to 10MHz.

It processes data one byte at a

time.
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8088 - This is a microprocessor that was designed by Intel, and
introduced by IBM in 1978.

It processes data and communicates

with peripheral devices very slowly; typically at 4.77MHz.

It

processes data one byte at a time.
80286 - A microprocessor capable of multitasking.
process data at 10 to 12MHz.

A 286 can

It processes data two bytes at a

time.

80386 - A microprocessor capable of multitasking.
process data at 25 to 33MHz or faster.

A 386 can

It processes data four

bytes at a time.

80486 - A microprocessor capable of multitasking.
process data at 25, 33, 50MHz or faster.

bytes at a time.

A 486 can

It processes data four

It has advanced internal features that increase

the rated processing speed.

60

CHAPTER V
SUMMARY AND IMPLICATIONS FOR PRACTICE

The first chapter of this project addresses common obstacles

educators face to learning and using microcomputer technology in
the classroom.

It also presents several strategies for

overcoming those obstacles.

Methods discussed for overcoming

obstacles to technology include microcomputer education,

technical support and training.
Chapter two is a review of literature relative to the topic

of the project.

The review encompassed professional journals,

technical manuals, textbooks and research reports.

This review

supports the contention that fear and anxiety interfere with the
use of technology in the classroom, and that education, training

and technical support will help educators overcome these
obstacles.

The third chapter of the project describes the procedure
used for developing the final product.

It explains that

information for the final product was drawn from numerous sources

including professional journals, research reports, textbooks and

manuals.

In addition, the author has worked in the field of data

processing for over twenty-seven years, and drew on personal

knowledge for portions of the final product.
Chapter four is the result of this project; a handbook to

support users of computers in education.
following sections.
Section I

- Introduction
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It is divided into the

Section II

- Obstacles to Technology
Overcoming Obstacles to Technology

Section III

- Copyright Laws

Standards and Technical Support
Section IV

- Hardware

Software
Section V

- Glossary

The handbook is designed for use by primary and secondary

teachers and may also be a resource to administrators.

It is not

intended to be an all inclusive reference for microcomputers.

Basic information about IBM and IBM microcomputer hardware and

software components is presented in an easy-to-understand format.
Technical terms and concepts used in the handbook are defined in

a comprehensive glossary.
The suggestions and recommendations in this guide are

offered to assist teachers in recognizing and understanding
potential obstacles to technology and becoming computer literate.

It will help teachers understand the fundamentals of
microcomputer hardware and software, and offers some direction in

the use of computers in the classroom.
This manual can be used as an introduction to IBM and IBM
compatible computers.

It will help educators become acquainted

with these computers; it also provides information regarding

where to look for additional help and information.
The Hardware, Software and Glossary sections of this
handbook may also be used by students.
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Teachers and students may work as a team to expand these

sections, and to tailor them to the needs of their classroom,

computer laboratory or school.

The Standards and Technical

Support section may be used as a guide to develop a support
document specific to the schools technical environment.
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